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HOSACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE cpefHero obmiero oopazoBanus pazpabotaHa Ha ocHoBe DefepanbHOTO 3aKOHa OT
29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOoBaHUN K pe3ysibTaTaM OCBOCHUS (enepaabHOM
oOpazoBarenbHONl mporpamMmbl cpeaHero ooOmero obpaszoBanust (DOII COO), npencraBieHHbIX B DepepaibHOM
rocyjiapctBeHHOM obOpazoBaTenbHoM ctanaapte COO, ¢ yuérom Konnenuuu npenojiapanus y4eOHOTO npeaMeTa « XuMUsh B
oOpa3oBarenpHbIX oOpranu3anuax Poccuiickoil Penepannu, peanu3yOLIUX OCHOBHbIE OOpa30BaTEIbHBIE MPOTrPamMMBbl, U
OCHOBHBIX TOJIOKEHUM (enepaabHoi paboueil mporpaMMbl BOCIIUTAHUS.

OcCHOBY NOAXOJIOB K pa3pabOTKe MporpamMMBbl MO XUMHH, K ONPEIETICHUIO O0IIel cTpaTeruu oOydeHus, BOCTIUTaHUS U
pa3BUTHUS OOy4YarOLIUXCs cpeacTBaMu yueOHoro mpeameta «Xumus» s 10—11 kimaccoB Ha 6a30BOM YpPOBHE COCTABUIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JICH, COACp)KaHUs, PE3yJbTaTOB OOyUEHUS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XUMHUYECKOe 00pa30BaHueE, MOIYyYaEMOE BBIITYCKHUKaMU 00111€00pa30BaTeIbHON OPraHU3aluH, BIIIETCS HEOThEMIIEMOM
4acThI0 UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPLIAIOIIMM 3TAlOM peau3al[ii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE
KJIFOUEBBIX IIEHHOCTEH, MPUCYIIUX IEIOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHMs. DTU IIEHHOCTH KaCarOTCsl MO3HAHUS
3aKOHOB MPUPOJIbI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyJIbTYphl YEJIOBEKa, a TaKKe DKOJIOTHUYECKH 00OCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3[I0pPOBBIO U MPUPOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOydarOIIMXCsl Ha ypOBHE
cpenHero obOmiero oOpa3oBaHMsI CPEACTBAMU Y4eOHOro mnpeamera «XUMHUS», COJAEPKaHHE M TOCTPOCHHE KOTOPOTO
OTpe/IeJICHbl B MPOTpaMMe MO XUMHHU C YY4E€TOM crHenuPuku HaAyKd XUMUHU, €€ 3HAUCHUS B TO3HAHUU TPUPOALI U B
MaTepUaTbHOU )KU3HU OOIIECTBA, a TAKXKE C yUETOM OOIIUX IeJIeH U MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeaHero ooero oopaszoBanns B Poccuiickoii denepanum.

XUMUSL KaK dJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAeT OCOOYIO POJIb B COBPEMEHHOM IMBWJIM3AIIMM, B CO3/IaHUU
HOBOM 0a3bl MaTepuaibHOU KyJbTyphl. OHa BHOCUT CBOM BKJIaJ B (pOpMHUpPOBaHUE PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, B
CO37[aHUE LEIOCTHOTO MPEACTaBICHUS 00 OKPYXAIOIEM MHUPE Kak O €IMHCTBE MPUPObl U YEJIOBEKa, KOTOpoe popMupyercs
B XMMHUH Ha OCHOBE NTOHUMAaHHUS BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MHpPA, OCO3HAHUS B3aWMOCBSI3H MEX]y CTPOCHHEM
BEII[ECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHSI.

TecHo B3auMOIEUCTBYS C IPYTUMH €CTECTBEHHBIMU HAyKaMU, XUMHUSI CTalla HEOThEMJIEMOU YaCThI0O MUPOBOM KYJIbTYpHI,
HEOOXOUMBIM YCJIOBHEM YCIHEHIHOTO TpyJda U SKM3HU Kaxaoro ujeHa ooOmiectBa. CoBpeMeHHas XHUMHsS Kak Hayka



co3ujareibHasl, Kak HayKa BBICOKMX TEXHOJIOTHWI HampaplieHa Ha pPEIICHHE TJI00ATbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YeJI0BEYECTBA — CHIPbEBOM, SJHEPTETUYECKOM, MUIIEBOM, SKOJIOTUUECKON OE30IMACHOCTH U OXPaHbI 370POBbSI.

B cooTrBercTBUUM € 00LIMMU LIEISAMU U MPUHIMIIAMHA CPEIHEr0 OOIIEro 00pa30BaHUs COAEPKAHUE MpEeAMETa «XUMHUSD»
(10-11 kmaccel, 0a30BbIii YpOBEHb H3yUCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOATOTOBKY
oOyJaromuxcsi, HeoOXOUMYI0 UM ISl BBIPAOOTKHM MHPOBO33PEHUYECKHX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B >KU3Hb
colyyma, poJ0JIKEHHsI 00pa30BaHusl B PA3IMUHBIX 00JIACTSAX, HE CBA3aHHBIX HENOCPEACTBEHHO C XUMHUEH.

CocTaBnsiolMMy  IpeaMeTa «XUMUs» SIBIAIOTCS 0a30Bble Kypchl — «Opranumyeckas xuMus» Hu «OOmas u
HEOpraHW4YecKass XUMHUSA», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHUI [0 HEOPTaHMYECKOW XMUMHUU (C BKIIOUEHHEM 3HAHUM U3 OOLIEH XMMHUH) U OpraHuyeckod Xumuu. OopMupoBaHUE
JAHHOM CUCTEMBbI 3HAaHUI MPU U3yYEHHUH ITPeIMETa 00€CTIEYnBAET BOZMOXHOCTh PACCMOTPEHHUS BCET0O MHOTO00pa3Hsl BEIIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa conepkaHusi KypcoB — «Opranuueckas xumusi» 1 «OOmas 1 HeopraHudeckass Xumus» chopMUpOBaHa B
porpaMme Mo XMMHUU Ha OCHOBE CHCTEMHOIO MOAXOAAa K M3YUYEHHIO y4eOHOro marepuayia U oOyCJIOBJIEHa MCTOPUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONPEACIEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpraHMuecKoi XMMUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIACCHYECKOM TEOPUM CTPOCHMS OpPraHWYECKUX COECIWHEHWM, a TakKe Ha YPOBHE
CTEPEOXMMUYECKUX U 3JIEKTPOHHBIX MPEACTABIECHUN O CTpoeHHM BeulecTB. CBeneHUs 00 M3ydaeMbIX B KypCe BEIECTBax
JA0TCS B Pa3BUTHH — OT YIJIEBOJIOPOIOB J0 CIOXKHBIX OMOJIOrMYECKH aKTUBHBIX coelnHeHul. B Kypce oprannueckoil xumMuun
MOJIy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUsl MEPBOHAYAIbHBIE MPEACTABICHUS O
XUMHUYECKON CBSI3M, KJIACCU(PMKALMOHHBIX NPU3HAKAaX BEIIECTB, 3aBHCUMOCTH CBOMCTB BEIIECTB OT HX CTPOCHHS, O
XAMHUYECKOW pEaKIUH.

[Ton HOBBIM yTJIOM 3peHUs B IpeaMeTe « XuMus» 0a30BOTr0 YpOBHS pacCMaTPUBAETCSl U3yUEHHBIN Ha YPOBHE OCHOBHOTO
o0uiero o6pa3oBaHus TEOPETUUECKUI MaTepuail U (PaKTOJIOTHYECKUE CBEACHUS O BEIIECTBaX U XUMHUUECKON peakiuu. Tak, B
4acTHOCTHU, B Kypce «O0mas 1 Heopranuueckasi XuMus» oOy4arolIMMcs IPEA0CTaBISAECTCAS BO3MOKHOCTh OCO3HATh 3HAUCHHE
MEPUOJIMYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOAOJOTMYECKUX MO3UIUHI, TITy0Ke MOHATh UCTOPUUYECKOE U3MEHEHHE
(GyHKIHIA 5TOTO 3aKOHA — OT 0000IIAIOIIEH 10 OOBICHSIONICH 1 MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMM O BOXKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX M NPUMEHEHHMM, a TAKXKE O
XUMHUYECKUX PEAKLUAX, NX CYIIIHOCTU U 3aKOHOMEPHOCTAX MPOTEKAaHMs fonoHseTcs B Kypcax 10 u 11 knaccoB anemeHTamu
COJEP)KaHUs, MMEIOIIMMH KYJIbTYpPOJOTMYECKUI M TPUKIAJAHON XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT ITOHUMAaHMIO



B3aUMOCBSI3M XMMHUH C APYTUMH HAyKaMH, paCKpPbIBAIOT €€ POJIb B TO3HABATEIbHON U MPAKTHYECKON JEATEIbHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCHHUTAHHUIO YBaXKEHUSI K IPOLIECCY TBOpPYECTBA B OOJACTH TEOPUM M MPAKTUUECKUX MPHIOKEHUN XUMUH,
MIOMOTAIOT BBIYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJieMax, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh WH(GOPMAIMI0O U MPUMEHSITh €€ I TMOMOJHEHHUS 3HAHWM, PEUICHHs WHTEIICKTYyalbHBIX H
AKCIIEPUMEHTAJIBHBIX HMCCIEI0BAaTEIbCKUX 3a7ad. B menoMm coiep:kaHue ydyeOHOro mnpeamera «XuUMHUsS» JAHHOTO YPOBHS
U3Y4YEeHUS] OPUEHTUPOBAHO HA (JOPMHUPOBAHKE Yy 00YyHAIOITUXCSI MUPOBO33PEHYECKOM OCHOBBI ISl MIOHUMaHUS (HUI0CO(DCKUX
U7eH, TaKMX KaK: MaTepUAIbHOE €AMHCTBO HEOPTAHUUYECKOT0 U OPraHUYECKOro MUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHHUEM, I[T03HABAEMOCTb INPUPOJHBIX SIBICHUN MYTEM 3KCIEPUMEHTA W PEIICHHS MPOTHUBOPEYUN MEKIY
HOBBIMH (DAKTAMU U TEOPETUUECKUMU MPEANOCHIIKaAMH, OCO3HAHUE POJIM XUMHUH B PELIEHUH SKOJOTUYECKUX MPOOIIEM, a TAKKE
po0seM cOepexeHust FHEPrETUYECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX TEXHOJIOTUH U MaTEPHUAIIOB.

B mane perienus 3aga4 BOCIUTAHUS, PA3BUTHS U COLMAIMU3AIMU OOYYAIOIIUXCS MPUHATHIE MPOrPaMMON MO XUMHH
MOJIXO/IbI K OIPEJEIICHUIO COAEPKAaHUS U IOCTPOCHUSI IpeIMETa IPEeTyCMaTPUBAIOT (POPMUPOBAHNE YHUBEPCATBHBIX YU€OHBIX
NEUCTBUN, UMEIOIMX 0a30BOE€ 3HAUYEHHE JUISl PA3IMYHBIX BUAOB AEATEIBHOCTU: PEIICHHs MpOoOJeM, MOMCKA, aHaIu3a U
00paboTku mMHOpMaLUK, HEOOXOAUMBIX JJIsI TPUOOPETEHUS ONbITa MPAKTUYECKON U HMCCIEAOBATEILCKOU JESTEILHOCTH,
3aHUMAIOLIEN BaKHOE MECTO B MO3HAHUM XUMUHU.

B nmpakTtuke npenojaBaHus XUMUU KaK Ha YpOBHE OCHOBHOT'O OOIIeT0 00pa3oBaHus, TaK U Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHMsI, MpH OMNpPENEICHUH COAEPKATEIbHOW XapaKTepUCTHKU IieJied U3ydeHus IMpelMeTa HampaBlIeHUEM
MEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO MpPU3HAETCS (OPMHPOBAHHME OCHOB XHMHUYECKOM HayKM Kak oOJacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKON JEATEIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI.
C MeToan4ecKoil TOYKM 3pEHUs TaKOW MOAXO0 K ONPEAECICHHIO LENeN H3yUeHNs MPEeAMETa SBIISETCS BIOJIHE ONPABIaHHBIM.

CoryacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IEJISIMU U3Y4YeHHS TpeaMmeTa «Xumus» Ha 6a3oBom ypoBHe (10 —11 ki)
SABJISTFOTCS:

e (opMupoBaHUE CUCTEMbl XUMUYECKUX 3HAHUN KaK BaXKHEHIIIEH COCTaBIISAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA,
B OCHOBE KOTOPOM JIe)KaT KIIIOUeBble MOHATHS, (PyHAAMEHTaIbHbIE 3aKOHBI U TEOPUU XMMUU, OCBOCHHUE SI3bIKA HAYKH,
YCBOGHHE M TOHUMAaHHE CYIIHOCTU AOCTYIHBIX OOOOLICHHH MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMIICHHE C
UCTOPHUEN UX PAa3BUTHUS U CTAHOBJICHMUS;



e (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHHUS BEUIECTB M XUMHUYECKHX PpEaKIuH,
HEOOXOIMMBIX IS TIPUOOPETCHHSI YMEHHI OPUEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBICHUN, UMEIOIIUX
MECTO B TIPUPOJIC, B MPAKTUUECKOMN U MMOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CHOCOOOB JAEATEIHLHOCTH, CBA3AHHBIX C HAOMIOJIEHUEM M OOBSICHEHHEM XHMHYECKOTO
AKCIIEPUMEHTA, COOIOIEHNEM TPaBUIT O€30M1acCHOTO OOpAIeHHsI C BEIIECTBAMH.

Hapsimy ¢ 3TuM, copepxaTenbHas XapakTepUCTUKa TIeJIed U 3a71a9 N3ydeHus MpeMeTa B MporpaMme 1o XMMHH YTOYHEHA
U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU NPHUOPUTETAMH B CHUCTEME cpenHero oodimiero oOpazoBanus. CeroaHs B
IpenojaBaHUM XUMHUHM B OOJIbIIEH CTENEHU OTHAETCS MPEANOYTEHHUE NPAKTHUUECKONH KOMIIOHEHTE COAEpX aHUs O0ydyeHHs,
OpPUEHTHUPOBAHHOWN HA MOATrOTOBKY BBITYCKHHKa 00II€00pa30BaTEIbHON OpraHU3alyy, BIJIAJCIONIETO0 HE HA0OpOM 3HAHMIA, a
(GYHKIIMOHATFHONW TPaMOTHOCTBIO, TO €CTh CIOCOOAMHM M YMEHHUSIMHU aKTUBHOTO TOJYYCHHs 3HAHUN M MPUMEHEHHUS HX B
peaJIbHOM KU3HHU U1 PEILICHUs IPAKTUYECKUX 3a1a4.

B cBsi3u ¢ 3TUM npu U3yueHuu npeamera « XUMHUs» JOMUHUPYIOLIee 3HaueHUEe MPUOOPETat0T Takue 1eNIN U 3aJa4H, KakK:

ajanTtanus o0yJaronmxcs K yCIOBHSIM JUHAMUYHO Pa3BUBAIOIIECTOCS MUPA, GOPMUPOBAHNE MHTEIUICKTYAIbHO PAa3BUTON
JUYHOCTH, TOTOBOM K CamMo000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPHHITHIO TPAMOTHBIX pEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYaIIUsAX, CBSI3aHHBIX C BEIIECTBAMHU U X IPUMEHEHHUEM;

(opMupoBaHre y 00y4aroluXcsl KJIOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIETEHLNH), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE
JUTSL Pa3NIMYHBIX BUJOB JIEATEILHOCTH: PEUIeHUs po0seM, MOucKa, aHaianu3a u o0paboTku nHOpMaIuu, HEOOXOIUMBIX IS
NpPUOOPETEHUS OMbITa ACSITEILHOCTH, KOTOPAsk 3aHMMAET BAXKHOE MECTO B TIO3HAHWU XUMUH, a TAKKE JIJIS1 OLICHKH C TTO3UITHIA
AKOJIOTMYECKOI 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MTPOIIECCOB HA OPTaHU3M YeJIOBEKa U IPUPOTHYIO
cpeny;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00YYaroMIMXCs: CIIOCOOHOCTH
CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS 10 XMMHUU B COOTBETCTBUM C JKU3HEHHBIMHU NMOTPEOHOCTAMH, MCIOIb30BAThH
COBpeMEeHHBbIe WH(OPMAIMOHHBIE TEXHOJIOTUM IS TOMCKAa M aHalu3a ydeOHOW W HAyYHO-TIOMyJspHOW WH(GOpMaIu
XUMHYECKOTO COJIEPIKAHUS;

(¢opMupoBaHue W pa3BUTHE y OOYYAIOLIMXCS ACCOLUMATHUBHOTO M JIOTMYECKOTO MBILIUICHUS, Ha0II01aTeIbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOAMMBI, B YACTHOCTH, MpPH IUIAHUPOBAHMM M TPOBEICHHUU
XUMHYECKOTO IKCIIEPUMEHTA;



BOCITUTAaHUE y 00yJaronuxcs yOex IEHHOCTH B TYMaHUCTUYECKOW HAITPABICHHOCTH XUMHH, €€ BAKHOUN POJIH B PEIIICHUH
TJI00QNBHBIX TPOOJIEM PaIllMOHAIBHOTO IPHPOAOIIOIB30BAHUS, TOMOIHCHUS SHEPIETHUCCKUX PECYPCOB U COXPAaHCHHS
IPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJMMOCTH OCPEKHOTO OTHOIICHUS K IPHPOAC M CBOEMY 3J0POBBIO, a TaKXKe
MPUOOPETEHUS ONBITA UCIIOJIB30BAHUS MMOTYUYEHHBIX 3HAHUHN JIJIST IPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYAIUSX, CBSI3aHHBIX C
XUMHUYCCKUMU SIBIICHUSMH.

B ydeOHOM miaHe cpeaHero o0miero oopa3oBaHus IpeaMeT «XUMHUsSD» 0a30BOr0 YPOBHS BXOJHUT B COCTaB MPEIMETHOMN
obnactu «EcTecTBEHHO-HAYYHBIC TIPEIMETHI.

OO6r11ee yncio 4acoB, OTBEAEHHBIX IS M3YyUYCHHS XUMHUHU, Ha 0a30BOM YPOBHE CPEJIHET0 00IIIero 00pa30BaHMs, COCTABIISCT
68 gacoB: B 10 kinacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 4ac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpPOEHHsS] OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne 0 Ki1acCU(pUKALMKU OpraHnyeckux BeuiecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OpraHUYECKUX BEILIECTB U MaTepHUaJaMu Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH u 3TaH —
IPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBa
(peakuuu 3aMeIleHuss M TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
NpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lomydeHne CHHTETUYECKOIrO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TPOCTEHIIMNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YEeHUE U IPUMEHEHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3nyYecKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMsI U HUTPOBAHUSA), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMmMuueckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOTyUeHue U npumeHnerue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIIUMHE K PAa3IUYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaluTU4Yeckuil), mnuponus. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuieKkuuu «HedTb»
U «YTOJb», MOJIEITMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
POBEJCHUE MPAKTUYECKON PabOThI: MOTyUYeHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKLIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M OJTAaHOJN: CTPOCHHE,
buznueckue M XUMHUYECKHME CBOMCTBA (peakiMM C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [/[elicTBuE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. ODTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XMMHMYECKHE CBOICTBa (B3aUMOJEHCTBUE CO LICIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crnupThl). JleiicTBUe Ha
opraHu3M 4enoBeka. [[pumeHeHre rmuepruHa u STUICHTJINKOJIS.

deHo: CTPOCHUE MOJEKYJbl, (U3UYECKHME U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpneruibl U Kemouwvl. DopMmanbiaeru, —aneTanbAETHN:  CTPOECHUE,
duznyecKkue U XMMUYECKHE CBOICTBa (peakUMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKILMH), IOJyUYCHHE U IPUMEHEHUE.

OAHOOCHOBHBIE MPEAEIIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHCJIOTBL: CTpOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepudukanuu), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTABUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
coxHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KiacCHU(HUKanmus  YrJeBOAOB  (MOHO-, JHU- H
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NIECKHE U XUMHUYECKUE CBOUCTBA (B3aMMOICHCTBHE C TUAPOKCUIOM
memu(Il), okucienne aMMuadHbIM pacTBOpoM okcuga cepedpa(l), BocctaHoBeHHE,
Opo’KeHHE TITIOKO3BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHE, OMOIOTHIECKas POJIb.
®otocunHTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
uenono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIM3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpPOBE/ICHUE, HAOJIIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
rugapokcuom meau(ll)), anbaeruioB (OKMCICHUE aMMHUAYHBIM PaCcTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia € HOIOM),
MIPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHUCIIOTHI.

Pacuérnbie 3anaum.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30TcoziepKalllie OPraHuYEeCKUE COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coeAnHeHus. dusnyeckue u
XMMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHnas,
BTOpPUYHAs M TPETUYHAS CTPYKTypa OeiaKkoB. XUMHUYECKHE CBOMWCTBA OEJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaIlCHUN:
HaOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpalusi OCIKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNs]

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIU, CPETHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
O3HaKOMJICHHE C 00pa3laMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KakK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUHU, SBISIOUIMXCS CUCTEMHBIMU IUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiacCH(UKalMs, NepUOIUIHOCTb, HAOIIOIeHNE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUE BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

Bbuonorusi: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTe3, OMOJIOTMYECKH AaKTHBHbBIC BellecTBa (OEJKH, YII€BOABI, JKHUPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHI.

TexHonorus: MNHILEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOIO MHUTAHMUS,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIC M KOCMETHYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000JI0YKa. DHEPreTUUeCcKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/esieHusl 3JIEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[lepronnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepHOIMYECKOro 3akoHa M llepumoandeckoidl cucTtembl
xumuueckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHMYECKMX JJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BELIECTB IO TpyIIaM MU MepUOiaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHAbI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). Bomopoanas cBs3b. BaleHTHOCTh. JIEKTPOOTPHUIIATEIHLHOCTD.
Crenenp okucieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAIMYECKUX PEIETOK. 3aBUCHUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PELIETKH.



[TonsTne o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIUHEHUN. Homenxiatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumudeckas — peaknusa.  Kmaccupukanmmss XUMHYECKHMX — peakmuii B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUN NTPU XUMHUECKUX PEAKLIHSIX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xuMH4deckoro pasHosecus. [Ipunnnn Jle [larense.

Dnektponutuyeckas auccounanus. CuibHble U ciialdble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpauus Tadmun «llepuonnueckas cucreMa XUMHYECKHX 3iaeMeHTOB [I. .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEUIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUMU KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIECTB
C IOMOILbIO YHUBEPCAILHOT'O HHJIUKATOPa, PEAKIIUA HOHHOTO 0OMEHA), MPOBEJECHUE
IpaKTUYECKON paboThl « BiusiHME pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUWi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C HCTIOJIB30BAHUEM IOHATHUS «MACCOBas JOJIA
BEILIECTBAY.

Heoprannyeckas xumus

Hemeranmnel. Ilomoxkenne HemetaiuioB B Ilepuoamueckon  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHUCJI0poaa, cephl, hochopa u yriaepoaa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M WX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B llepuognueckon cuctemMe XMMHYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAIIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOWCTBA BAXKHEWIMX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUM.

OOmue cnocoObl momyueHus: MetaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
M3YUYEHHE KOJUICKIMU «MeTamabl U CIUIaBbD», OOpa3llOB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHUE W OIMWCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHUSA C PACcTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétel mMaccel BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEET MPUMECH.

XUMHUA U KU3Hb

Ponp xuMuu B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYCHUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTECPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuasbl s 3JIEKTPOHUKH, HAHOMATEPUAIIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XUMHSIT U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUH B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HW3YyYEeHUHM oOmed
HEOpPraHU4eCcKoW XuMuU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUM, TaK W TIOHSATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOIUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SIBJICHHUE.

dusuka: MaTepus, SJHEPTHs, Macca, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PM3WYECKUe BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMCHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJC3HBIC HCKOITaeMbIe, TOILIHBO,
peCypChI.

TexHoOrHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypIHsl, TPOU3BOJCTBO
CTPOUTEIBLHBIX MaTepPHAJIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIINIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TMPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeaAMeTHbIM). HaydHo-mMeTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CpPEIHEro
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4KMe MOTUBALIUU K O0yUCHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMHU, MPUCYIIMMH I1€JI0CTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4Ke MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
CANHCTBE Y4YEOHOW ¢ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM U TpPaBWIAMM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOMO3HAHUS, CaMOpPAa3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
OoOy4YaronmMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUSA:

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COIMAIbHBIX HOpPMax U MpaBUaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM AESTEIbHOCTH MPU CO3aHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U T03HABATENIbHBIX 33/1a4, BBIIOIHEHUN XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh PE3YJIbTaT
JUINTETBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX AKCIEPUMEHTAIBHBIX  ITOHCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCca ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uHGOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJEHUE M IMOCTYIKH CBOMX TOBAPHILEH C
MO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHSA LEHHOCTEH 300pOBOro Hu 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXWYECKOMY 370pPOBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpalleHusi C BEHIeCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl LEHHOCTH NPAaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN M HENPUSTHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHHH IPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBaXKEHHUS K TPYAY, JIOIAM TPyJa U PE3ybTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCOO0Pa3HOr0 OTHOILIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHOU CPEBI;

OCO3HAHHUS HEOOXOIUMOCTH HCIONBb30BAHUA JOCTIKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PAlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
IPUPOAHON Cpele, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHAMAEMBIX JCUCTBUN U TPEAOTBPAIIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOM
IIPaKTUKE, CIOCOOHOCTM M yMEHHUS AaKTUBHO HPOTUBOCTOSITH HUAECOJOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeU(UKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpOBaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBlIeHus] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NMO3HAHWU TPUPOJHBIX 3aAKOHOMEPHOCTEH W peleHUur MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJii  COBPEMEHHOM
IHUBUJIM3ALHN: B €€ TYMaHUCTUYECKOM HAIIPABICHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHATbHON KYyJIbTYphl, PEIIEHUHU TJIOOATBHBIX MPOOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIIEUEHUU YCIOBUMN
YCTENIHOTO TPY/A ¥ SKOJOTUYECKHA KOM(POPTHOM KU3HH KAKIOTO YieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHHUM OKPY>KAIOIIEro Mupa u



IPOUCXOSAIINX B HEM U3MEHEHUHN, YMEHHUS JIeJaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN IEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IMUHbIX chepax mpodeccuoHaIbHOMI
JESITEBHOCTH.

METAINPEIMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOTrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIe TMOHSATHUS, OTpa)Karouue
[EJOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HayYHBIA (paKT, MIPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaJIbHbIC Y4eOHbIC NEeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHEBIC,

pEryJIATHUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHAIBHOMN
TPaMOTHOCTH M COITUATTbHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH oOyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Osjaaaenue YHUBEPCAJIbHBIMH Y4eOHBIMU NMo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JIeITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AESATEIbHOCTH C TOCTABICHHBIMU 1EJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHATUNA W YCTaHABIWBATh UX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUuMUUYeckas (popMyiia, ypaBHEHUE XUMUYECKOU peakIuu
— TIpU pPEIICHUU Y4eOHBIX TMO3HABATEIBHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSThH
Ha3BaHHbBIC MOJIECTIbHBIC MPEACTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
peaKLuii;

dbopMyIMpOBaThH 1EJIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJI1 (DOPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJO0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIEAOBATEIbCKOM H  MPOEKTHOMN
JEATEeIIbHOCTH, TMPOSBIISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPaBOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMAILMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIuel: MPUMEHITh MEXIpeIMeTHbIe ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOIHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO mpoekTa U (OPMYIUPOBATh BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCICAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHHSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYLIECTBISATh CBOIO I103HABATEIbHYIO
NeATEIbHOCTh, Ompenesnss e€ Leau W 3aJadyd, KOHTPOJMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENAO0BATENbLCKUX 3ajad, BbIOMpaTh Hambosee
b dexTUBHBIN Ccroco0 MX peneHuss ¢ y4y€TOM TMOJIyYeHHUS HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBIISTH CAMOKOHTPOJIb CBOEH JAESATEIBHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOLICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTpa)KaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OPMHUPOBAHWUU MBIIIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEIECHUSI MPAKTUYECKHUX 3a/1a4 U HKOJIOTHUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS IPYIINa, paauKal,
MU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIIME COCOUHEHHS, MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUS); TEOPUHM M 3aKOHBI (TEOpUS CTPOEHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE NOHUMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUI BBISBISATH XapaKTEpHbIC NPU3HAKU TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPALCHUN OPTaHUYECKUX COCTMHEHU;

c()OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaII€HHON)
dbopMys OpraHMYECKMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBIIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEIIECTB JI1 WILIIOCTPAIUU HX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAIEKHOCTh H3YUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne CcoeInHEeHUN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IIO
cucremarnduecko HomeHksarype (IUPAC), a Takke mpuBOIUTH TPUBUAIBLHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITWICH, MPOMWIEH, alleTUJIEH,
ATWICHTJIMKOJb, TJHIEpUH, (eHos, GopMalbIeTu, aneTaabIerul, MypaBbrUHas
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, III0K034,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHUABl XUMHYECKOM CBSI3HM B
OpPTraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MAcChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, 3TUJICH, POTWIJICH, alleTHUJIeH, OyTaaueH- 1,3,
MeTuI0yTaaueH-1,3, 0eH3011, METaHOJI, ATAHOJ, STUIICHTJIUKOIIb, TJIULEPUH, (GEHOII,
alleTanbAeTU, MypaBbiUHasl U YKCYCHAsl KMCIIOThI, TJII0K03a, Kpaxmal, eJITi0103a,
AMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIh30BAaHUEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, Yrodib), CIOCOOBI UX MEPEePadOTKH U MPAKTHIECKOE
MIPUMEHEHUE TIPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peaKIMy MO U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BIAJAETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYaIldsiX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA MOJIb30BAHUS XUMHUECKON
MOCYJI0OM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh yMCHHWH TUTAHWPOBATh W BBHITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUEHUE
ATUJICHA U U3YYECHHE €r0 CBOMCTB, KaUE€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHATypanus O0CIKOB ITPU HArpPEBaHWH, IIBETHBIC PEAKIIMHU OCIIKOB) B COOTBETCTBUN
C TpaBWJaMW TEXHHUKH OE30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alMKuCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMECHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uHOpMAIMIO, TOy4aeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEACTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUUYECKH
1eJIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYIOBOH JESITEIBHOCTH B IEISAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH IMPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OINPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHUS HX BPEAHOIO BO3JCHCTBUS HAa OPraHu3M
YEJIO0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX M CHa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XUMUS OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPa, POJIM XUMHUH B IO3HAHUU SIBJICHUW TPUPOIBI,
B (OpPMUPOBAHUMU MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (YHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBbIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUEC  CHUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIararoIIMe MOHATHUS (XMMHYECKHM B3JEMEHT, aToM, M30ToIl, s-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIUINYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PpEaKIMi, pacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALIUS, OKHCIUTENb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AIEKTPOJUTUYECKON auccolmannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpPAICHUs] SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MUPOBO33pPEHUYECKUE 3HAHUS, JIeKalllMe B OCHOBE TMOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEIIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHBIC MPHU3HAKA TOHSITHH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U UX MPEBpaIlCHUM;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYIH) CHUMBOJIUKY IS
coctaBieHuss (GOpMyJ BEHIECTB H YPAaBHCHHM XHMHUYECKUX  PEAKIUH,



cuctematuueckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHUYECKUX BeIlIeCTB (yrapHblii ra3, YIJEKUCIBIM Tra3, aMMHakK, TamcéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTH YMEHUHN OMpPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BHJ XHUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BeEllecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUTMYECKasi), XapakTep Cpebl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM yCTaHABJINBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEHIECTB IO HX COCTaBY K OIpeAeIEHHOMY KIAcCy/Tpyrne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh JJEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuUCTEMBbI
xumuueckux snemeHToB . M. MenpaeneeBa, ucnoib3ys MHOHATUSA «S-, p-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COCIMHEHHMH MO MepuojaM u
rpynmam [lepuoandeckoi cucTemsl XuMu4yeckux 3jeMeHToB /1. 1. Meneneena;

chOpMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IUYHBIX  KJACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TCHETHUYECKON CBS3M MEXJIY HEOPraHWYeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIIOBOMY
s dekTy peakinu, U3MEHEHHUIO CTEMEHEW OKHUCJICHHUS 3JIEMEHTOB, OOpaTUMOCTU
peaKkliy, y4acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISITh YPAaBHEHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TMOJHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUS, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIHUH, MOATBEPKAAIOIINE
KAUECTBEHHbIM COCTaB pPAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKklMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aehctus (nmpunnum Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOIUTH BBIUYMCICHUS C HCIOJIB30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH I'a30B MPU
XUMHUYECKUX pEaKLHUsAX, MacChl BELIECTBA MM 00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOIO M3 YYaCTBYIOUIMX B peaKlUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyAol M JabopaTopHbBIM OOOpYIOBAaHUEM, a TakKe IMpaBuUia OOpalleHHs ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHUE IMEePOKCHUIA BOAOPOJAA B NPUCYTCTBUU KaTaJIM3aTOpa,
ONPENENICHUE CpeNbl pPacTBOPOB BEIIECTB C IMOMOIIBK)  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMu Ha CcyinbQaT-, KapOoHaAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a]a4 0
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKIUI U POPMYIIUPOBATH BHIBOJIbI HA OCHOBE ATUX
pE3yIBTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU aHAIM3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJtOJaTh  TpaBUjia  AKOJOTHYECKHU
1eJIecCO00pa3HOro TOBEACHUS B OBITY M TPYAOBOH JEATENIBHOCTH B IEJIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOIIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHCTBHS HA )KUBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs



cmbicn mokazarens [I/JIK, moscHATe Ha mpuMepax cHocoObl YMEHBIICHHUS U
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYYalOUIMXCA: YMEHHE HCIIONIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHAYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne i/

KoauuecTBO 4acoB

HaumenoBanue pa3aesioB U TEM

NPOrpamMMbl Bcero

Pa3nea 1. TeopeTruueckue 0CHOBbI OPraHN4ecKOi XUMHUH

Kontpoabusbie IlpakTunueckue

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

[Ipenmet oprannueckoit xumuu. Teopus

1.1 CTPOEHHsI OPTAaHUYECKUX COEAUHEHUN A. 3 https://myschool.edu.ru/
M. bytieposa
Wroro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 IIpenenbHble yriaeBogOpOAbI — aaKaHbI 2 https://myschool.edu.ru/
HenpenenbHble yriieBOAOPOIbI: aJIKEHBI,
2.2 pel o AOPOA 6 https://myschool.edu.ru/
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2 https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U
2.4 pHpon yr AOPOA 3 https://myschool.edu.ru/
ux nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHnst
3.1 Cruptsel. ®enon 3 https://myschool.edu.ru/
Anbnerunsl. KapOOHOBBIE KUCIIOTHI.
3.2 ACTiA P 7 https://myschool.edu.ru/
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 https://myschool.edu.ru/




Hroro no pazneny 13
Pasnen 4. A3oTcoaepikamme opranudeckne coeJMHeHUs1

4.1 AMUHBL. AMUHOKHCIOTEI. beikn 3 https://myschool.edu.ru/
Uroro no pazaeny 3
Paszgea S. BoicokoMoJIeKyJIsSIpHbIE COeIUHEHUSA

5.1 ‘ [Tmactmaccel. Kayuyku. Bonokna 2 https://myschool.edu.ru/
Wroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne i/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Ctpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3 https://myschool.edu.ru/
anemenToB /1. I. Meneneena
Ctpoenue BemecTtsa. MHOrooopasue
1.2 P H P 4 https://myschool.edu.ru/
BCILIECTB
1.3 XUMHUYECKUE PEAKIIUN 6 1 1 https://myschool.edu.ru/
Hroro no paszneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Mertanisl 6 1 https://myschool.edu.ru/
2.2 Hewmeramisr 9 1 1 https://myschool.edu.ru/
CBs13b HEOpraHNYECKUX U OpPraHNYECKUX
2.3 P P 2 https://myschool.edu.ru/
BCIIECTB
Hroro no pazneny 17
Pazgen 3. XumMus u :Ku3Hb
3.1 XuMus 1 )KU3Hb 4 https://myschool.edu.ru/
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IMOYPOYHOE IIVTIAHUPOBAHUE 10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
ara ungpoBbie
Nen/m Tema ypoka Kontp-e  IIpakr-e A p
Bcero H3yUYeHH s o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
IIpenmer opranndecKkoi XUMHH, €€ BOSHUKHOBEHUE,
1 pel P 1 https://myschool.edu.ru/
pa3BUTHE U 3HAYECHUE 04.09.2025
Teopus cTpoeHUs1 OpraHU4YeCKUX coequHeHud A. M.
2 . 1 https://myschool.edu.ru/
bytneposa, €€ 0OCHOBHBIE MOTOKEHUS 11.09.2025
[IpencraBnenue o kiaccuuKau OpraHUIeCKUX
3 BeniecTB. Homenkmnarypa (cucremaruyeckas) u 1 18.09.2025 https://myschool.edu.ru/
TPUBUAJIbHBIE HA3BAHUSI OPraHUYECKUX BELIECTB o
4 AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKUH DSl 1 https://myschool.edu.ru/
P A 25.09.2025
MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN
5 1 https:// hool.edu.ru/
AnKaHOB 02.10.2025 oo et
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOKWCTBA 1 16.10.2025 https://myschool.edu.ru/
7 OTWIIEH U IPONMIIEH — MPOCTEMIINE 1 https:/ hooL.eduru/
s://myschool.edu.r
MIPEICTABUTENH AJTKCHOB 23.10.2025 P Y
[TpakTrueckas padota Ne 1. «Ilonyyenue stunena
8 P P . YHCHHIC STHIICHA H 1 1 https://myschool.edu.ru/
U3YYEHUE €r0 CBOWCTBY» 30.10.2025
Ankanuensl. bytaguen-1,3 u Merunoyraguen-1,3.
9 A TR yrai 1 https://myschool.edu.ru/
ITonyyeHue CHHTETUYECKOTO KaydyyKa U PE3UHBI 13.11.2025
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMUS,
10 TOMOJIOTHYECKHM psAll. ALETUIIEH — IPOCTEUIINI 1 https://myschool.edu.ru/
P Al P 20.11.2025 P :

MNpCaACTAaBUTCIIb AJIKHHOB




11

Brraucnenus no YpaBHCHHIO XHUMHYECKOM pC€aKknuunu

https://myschool.edu.ru/

27.11.2025
12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTh apEeHOB 04.12.2005 https://myschool.edu.ru/
13 I'eneTndeckas cBs3b yrieBogOpOAOB, hitps://myschool.edu.r/
IIPUHAUICKALUX K PA3JIMYHBIM KJlaccaM 11.12.2025
IIprpoaHbIE HCTOYHUKU YIJIIEBOJOPOIOB: https://myschool.edu.ru/
14 MPUPOIHBIN a3 ¥ MOITyTHBIC HEPTIHBIE ra3sl, HEPTH
I/IpH;)O)nyTLI e Hepep£0TKH * * 11122025
IIprpoaHbIE HCTOYHUKH YIJIEBOAOPOIOB: https://myschool.edu.ru/
15 MPUPOJHBIN a3 U MONYTHbIE HE(PTSIHBIE Ta3bl, HEPTh
I/Ipnppo;yKTH el nepepayGTOTKI/I ¢ e 18.12.2025
16 KonTposbHas padoTa 1o paszaeny «YTiIeBoaopoas» hups://myschool.edu.ru/
25.12.2025
17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI U https://myschool.edu.ru/
aTaHoja. BogopoaHas cBA3b
13 MHOroaTroMHbIE CIIUPTHL: STUICHIITUKOIb U https://myschool.edu.ru/
TIIMLEPUH
19 @DeHoI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA, IPUMEHECHHUE
20 Anpaeruapl: GopManbAeTUT U alleTalbICTH/I. https://myschool.edu.ru/
AnietoH
71 OnHOOCHOBHBIE MTpeeNIbHbIE KAPOOHOBBIE KUCIIOTHI: https://myschool.edu.ru/
MypaBbUHas U YKCYCHas
2 [TpaxkTrueckas padota Ne 2. «CBoiicTBa pacTBopa https://myschool.edu.ru/
YKCYCHOM KHUCIIOTBI»
73 CteapuHOBas M OJICMHOBAsI KUCIIOTBI, KaK https://myschool.edu.ru/

MNpEaACTAaBUTEIN BbICIINX I(ap6OHOBBIX KHCJIIOT




Mp11a KaK COJIM BBICHIHX Kap6OHOBBIX KHCJIOT, UX

https://myschool.edu.ru/

24 . 1
MOIOIIEe ACUCTBUE

75 CnoxHbIe 3(DUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX | https://myschool.edu.ru/
KucnoT. ['maponus cinoxxHeIx 3¢pupos

26 XKupsr: ruaponus, npuMeHeHne, OnoIornuecKas | https://myschool.edu.ru/
POJIb )KUPOB

7 YrneBoapl: cocTaB, kiaccudukanus. Bakueiimme 1 https://myschool.edu.ru/
NpeCTaBUTEINN: TII0K03a, (hpYyKTO3a, caxaposa

28 Kpaxman u nemnrono3a Kak TpupogHbIE TOTUMEPDI 1 https://myschool.edu.ru/
KonTtponsHast pabota o pazaeny https://myschool.edu.ru/

29 «Kucnopoacoaepxaiiyue opraHn4ecKue 1
coeauHeHus/ Beepoccuiickas mpoBepodHas paboTa
OO11ast XapakTepUCTHKA a30TCOAEPIKALINX https://myschool.edu.ru/

30 OpraHM4ecKux coenuHeHui / Beepoccuiickas 1
poBepoyHas paborta

31 AMUHBI: METUJIAMUH U aHUJIVH 1 https://myschool.edu.ru/
AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHuIeCKHe https://myschool.edu.ru/

1 COEIMHEHUS, UX OMOJIOrMUecKOe 3HaUCHHUE. |
[Tentuael. benku kak npupoIHbIE
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS

33 OcHOBHBIE vl'IOHSITI/ISI XAMUH BEICOKOMOJIEKYIISIPHBIX 1 https://myschool.edu.ru/
COETMHEHUIT
OCHOBHBIE METO/IBI CUHTE3a BBICOKOMOJIEKYJIIPHBIX

34 . 1 https://myschool.edu.ru/
coenuHeHuil. [lmacTmaccsl, kKaydyyku, BOJOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HMara uugposbie
Tema ypoka Kourp-e  IIpakr-e
n/n Bcero H3YyYeHH S o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 XUMHUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs | https://myschool.edu.ru/
KOH(UTypanus aTOMOB 04.09.2025
Ilepuonnueckuii 3akoH u [lepuonnueckas cucrema https://myschool.edu.ru/
2 xuMmudeckux 3neMeHToB . . Menneneesa, nx 1
ron AL 1. ’ 11.09.2025
CBSI3b C COBPEMEHHOU TEOPUEU CTPOEHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX https://myschool.edu.ru/
3JIEMEHTOB U UX COEAMHEHUH 1O TPYIIaM U
3 nepuoaaM. 3Hau€HUE NEPUOJIUYECKOTO 3aKOHA U 1 18.09.2025
CHCTEMBI XMMHUUYECKHX dieMeHToB J|. M. Menneneesa o
B Pa3BUTHH HAYKU
Crpoenue BemiecTBa. XMMHUUYECKasi CBSA3b, €€ BUABL https://myschool.edu.ru/
4 MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H. 1
p 25.09.2025
Bonoponnas cBa3b
BanenTtHOCTh. DnekTpooTpunaTeNnbHOCTh. CTENEHD https://myschool.edu.ru/
5 OKHcCIeHUs. BelecTBa MOJIEKYISIPHOTO U 1
P 02.10.2025
HEMOJIEKYJIIPHOTO CTPOCHUS
[TonsTHe 0 nUcnepCHBIX cucTeMax. VICTUHHBIE 1 https://myschool.edu.ru/
6 KOJUIOWIHBbIE pacTBOPBI. MaccoBas 10JIs BEIIECTBA B 1
pacTEop 09.10.2025
pacTBope
Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX https://myschool.edu.ru/
7 coenuHeHni. ['eHeTndeckas cBsI3b HEOPraHUUECKUX 1
P 16.10.2025

BCIIECTB, Pa3JIMYHBIX KJIIACCOB




10

Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHUYECKOM U OpraHM4ecKON XUMUHU. 3aKOH
COXpaHEHHUsI MacChl BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALIEHMS] SHEPTUN IIPU XUMHUECKHUX PEAKIMIX

Cxkopoctb peakiui. OOpaTuMble peakiuu.
XHUMHYECKOE paBHOBECHE

[TpakTudeckas padora Ne 1. «BiausHUE pa3sIuIHBIX
(bakTOpOB HA CKOPOCTh XUMHUECKON peaKInm»

23.10.2025

30.10.2025

13.11.2025

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

11

DneKTpoauTHYecKas auccoruanus. [lonstue o
BoZiopoAHOM Toka3zatene (pH) pactBopa. Peakuuu
MOHHOTO 0OOMeHa. ['uapon3 opraHudeckux 1
HCOPTraHNYCCKUX BCIICCTB

20.11.2025

https://myschool.edu.ru/

12

13

14

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
[TonsaTue 06 meKTpoIM3€e pacIyiaBOB U PACTBOPOB
coien

KonrtponsHas pabdora no paszneny «Teopetnueckue
OCHOBBI XUMHUI»

Mertamibl, ux nosnoxenue B [leprnoanueckoi
cucreMe xuMuueckux sjaemeHToB /. 1. MenaeneeBa
¥ 0COOCHHOCTH cTpoeHus: aToMoB. OO01THe
dbuznyecKre CBOMCTBa METAIIIOB

27.11.2025

04.12.2025

11.12.2025

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

15

CrutaBbl METaJUIOB. DJIEKTPOXUMUYECKHUM PSAJT
HaIpSOKEHUN METaJNIOB

18.12.2025

https://myschool.edu.ru/

16

17

XUMHYeCKHE CBOMCTBA BaKHEUIIINX METAJIJIOB
(HaTpwii, KaJIN, KaJIBIIMA, MarHui, ATFOMAHAN) U UX
COEeTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUU

25.12.2025

https://myschool.edu.ru/

https://myschool.edu.ru/




XHUMHUYeCKre CBOMCTBA IHWHKa, XXCJI€3a U UX

https://myschool.edu.ru/

18 .
COCIMHEHUN
19 [TpakTuueckas padota Ne 2. "Pemenue https://myschool.edu.ru/
3KCHEPUMEHTANIBHBIX 3a7a4 1o Teme «Metamisny"
Hewmerannsl, ux nonoxxenue B [leprnoanueckon https://myschool.edu.ru/
20 cucteMme xuMuieckux sneMeHToB [[. 1. MenaeneeBa
¥ 0COOCHHOCTH CTPOCHUS aTOMOB
®uznyeckue CBOWCTBa HEMETAIUIOB. AJIJIOTPOIHS https://myschool.edu.ru/
21 HEMETAJIOB (Ha MpUMepe KUCI0pOa, CEPHI,
docdopa u yriaepona)
2 XHUMHUYECKUE CBOICTBA TAJIOTEHOB, CEPBI U UX https://myschool.edu.ru/
COCIUHEHUN
3 XuMHYecKue cBOWCTBa a30ta, hochopa u ux https://myschool.edu.ru/
COCIMHEHUN
24 XHUMHUYECKUE CBOMCTBA yIiIepoaa, KpEMHUSA U UX https://myschool.edu.ru/
COeTMHEHNN
75 IIpuMeHeHne Ba)XHEUIINX HEMETAJIOB U UX https://myschool.edu.ru/
COCIMHEHUN
0O0001IeHNe 1 CUCTEMAaTU3ALMS 3HAHUI 110 TEME https://myschool.edu.ru/
26 «Hemeramb». BeruuciaeHus 1o ypaBHEHUSIM
XUMUYECKUX PEAKLUNA U TEPMOXUMHUUECKUE PACUETHI
7 [TpakTrueckas padota Ne 3. «Pemenue https://myschool.edu.ru/
SKCHEPUMEHTAIBHBIX 3a7a4 1o TeMe ""Hemeramibr"»
73 KonTtponbHas pabora no Temam «MeTauibl» U https://myschool.edu.ru/
«Hewmeramnbi»
79 Heoprannueckue u opraHu4ecKkue KMCIIOTHI. https://myschool.edu.ru/

HeOpI‘aHI/I‘IeCKI/Ie 1 OPraHUYCCKHUEC OCHOBAHUA




AM@oTepHbIe HEOpraHMYEeCKHE U OpraHuYecKue

https://myschool.edu.ru/

30 coenuHeHus. [ eHeTnueckas cBA3b HEOPraHUYECKUX 1
Y OpPraHUYECKUX BEIIECTB
Ponb xuMum B 00eCieYCHUH SKOJIOTHYSCKOM, https://myschool.edu.ru/
31 SHEPreTHYECKOU M MUIIEBON OE30MaCHOCTH, 1
Pa3BUTUHU MEIULIUHBI
3 [IpencraBnenust 06 oOmMX HayIIHI)IXquI/IHIII/IHaX | https://myschool.edu.ru/
MPOMBILIUIEHHOTO MOJYyYEHUs BaXKHEUIIIUX BELECTB
33 UYenoBek B MUPE BELECTB U MAaTEPHAIIOB 1 https://myschool.edu.ru/
34 XuMUS U 370pOBbE YEJIOBEKA 1 https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoOBaHHOCTH MPEACTABICHUN O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpa, POJM XHMHUHU B MO3HAHUU
ABIIGHUN MPHUPOAbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Brnanenne cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATEIILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKelerT,
(GyHKUMOHANbHAA  TpyMMa, pajdKan,  HM30MEpUsi, HU30MEpHI,
TOMOJIOTMYECKUN PSAI, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TCoACpIKAIIUE COCTUHCHHS, OMOJIOTMUECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKH1), MOHOMED, TOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHUYECKOTO CTPOCHHS OopraHuveckux BemecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHMH U O€30mMacHOM
WCIIOJIb30BAHUM BaXXHEUITUX HEOPraHUYECKHMX U OPraHMYeCKUX

BCIICCTB B 6BITy n HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

CdopMUpoBaHHOCTb yYMEHUW BBISIBISITH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHABIMBATh WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IPU OINMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHU UCTIOTIB30BATh XUMUYIECKYIO CHMBOIIUKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMyT OpPraHMYEeCKHMX BEIIECTB W ypaBHEHUU
XUMHUYECKUX  peaklUud, M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpPraHWYECKUX BEIIECTB IJS WIUIIOCTPAlMM WX XHUMHYECKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHHUS




1.5

ChopMupoBaHHOCT YMEHHMH YCTaHABIMBATh MPUHAIIC)KHOCTD
M3YYEHHBIX OPraHMYECKHMX BEIIECTB 10 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHUH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHUS], BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JlaBaTb UM Ha3BaHMUS [0 CHCTEMAaTUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHWYECKUX COCTMHECHUX (OJAMHAPHBIE U KpaTHbBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHS TNPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHHs opraHnueckux BemiecTB A.M. bytiepoBa miis 00bsicHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

yl"J'IeBOILOPO,I[LI . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHNU4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JIHPHI)IG COCAMHCHU A

ChopMupoBaHHOCTH YMEHHI TNPHUBOAWTH TPUBUAIBHBIC HAa3BaHHA
OTJIEIIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHon, dopManbaerus, aueTaibleru,
MypaBbHHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTEapHHOBAas KHUCIIOTA, TIIOKO03a, (PYKTO3a, Kpaxmall, MeJUII0JI03a,

[JIALMH)

22

CdopMUpoBaHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE,
bu3NYecCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpOMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, OeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIIb, TIUIEPHH, (DEHOI, alleTalbJICTH/I,
MypaBbUHAs U YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMal, eJUTI0I03a,

AMHUHOYKCYCHasd KI/ICJIOTa)

2.3

CdhopMHPOBaHHOCTH YMEHUS WILTIOCTPUPOBATH TEHETUUECKYIO CBSI3b
MEXJIY TUIUYHBIMU  INPEACTABUTEISIMM  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEIIECTB YpaBHEHHUSIMU COOTBETCTBYIOIIUX

XUMUYECKHUX PEaKIUN C UCTIOTB30BAHUEM CTPYKTYPHBIX (popMyIT

2.4

CpopMupoBaHHOCTH ~ YMEHHUSI  XapakTepU30BaThb  HCTOYHHKHU
YII€BOIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJb), CIOCOObI
UX TepepaboTKM W MPAaKTHYECKOe IPHUMEHEHHE MPOJYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
OpU W3YYCHUHM BEIIECTB W XMMUYECKHUX SIBJICHUN (HaOIIO/ICHHE,
U3MEpEHUE,  OKCIIEPUMEHT,  MOJICIMPOBAHUE),  HCIOJIh30BAThH
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS IS TPUHATHS pEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

IMPUMEHCHUEM

3.2

33

CdopMUpOBaHHOCTh yMEHHUU COONIOAATH TPAaBHJIA ITOJTH30BAHUS
XUMHYECKOW TOCYIoi U 1ab0paTOPHBIM O0OPYAOBaHUEM, a TAKXKe
npaBuiIa OOPaIICHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIHSIMU

11O BBIIIOJHCHUIO .Ha60paT0prIX XUMHUYCCKUX OIIBITOB

CdopMupoBaHHOCTH ~ YMEHUW  IUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHUE STUIIEHA M H3Y4YEHHE €ro CBOMCTB,
KAueCTBEHHbIE PEaKIUU OPraHMYECKUX BEIIECTB, JI€HATypalus
OEJIKOB IIPU HAarpEBaHMH, IIBETHBIC PEAKIIUU OCIIKOB) B COOTBETCTBUU
C TIpaBHJIaMU TEXHUKH OC30TIACHOCTH IPU OOPAIIEHUH C BEIECTBAMHU
U J1a0opaTOpHBIM OOOPYIOBAaHHMEM; MPEACTABIATh PE3YyIbTAThI
XUMHUYECKOTO JKClIepUMeHTa B (GopMe 3amucH  ypaBHEHUI
COOTBETCTBYIOIIUX peaknuid ¥ (HOPMYJIHPOBATH BBHIBOJIBI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CopMupoBaHHOCTb ~ YMEHHIl  HPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHSM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIeCTBA WJIM TNPOJYKTAa PEeaKkIMM MO M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIMH)
ChopMupOBaHHOCT ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyI0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb IHTepHET u Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHMM COOJIO/IAaTh TpaBUiIa SKOJOTUYECKU
1e1eco00pa3HOro MoBEACHUSI B ObITY M TPYIOBOM JEATENBHOCTH B
LENIIX COXPAHEHUS CBOETO 3/0POBbS M OKPYKAIOLIEH MpHpOIHON
Cpeflbl, 0CO3HaBaTh OMACHOCTb BO3/JCUCTBUS HA >KUBBIE OpPraHU3MbI
OTIpENIeIEHHBIX OPTaHMYECKHUX BEIIECTB, TOHUMAs CMBICT ITOKa3aTells
I[IAK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllMK), TIOSICHATH Ha
IpUMepax CrocoObl YMEHbIIECHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3M 4CJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odopa3oBaHusi

TeopeTnyeckre OCHOBBI XUMUHU

Bianenne cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHH  DJIEMEHT, aToM,
JNIEKTpOHHAs 000JI0YKa aroma, s§-, p-, d-dJIEKTPOHHBIC OpOUTAIH
aTOMOB, HWOH, MOJICKYJIA, BaJIEHTHOCTb, JJIEKTPOOTPUIATEIIBHOCTD,
CTENEHb OKHUCJICHUS, XMMHYECKas CBS3b, MOJIb, MOJISIPDHAs Macca,
MOJISIPHBIA  00BEM, KPHUCTALIMYECKAS PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHAOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAss JUCCOLMALUSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHMH, XHUMHYECKOE
pPaBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon [[.M. MenpgeneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMHUH,
(haKTONIOTMYECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, IMOJYYCHUU H
0€30IMaCHOM HCIOJIb30BAaHUH BOKHEHIIIMX HEOPraHUYECKHX BEIIECTB B

6LITy u HpaKTHHCCKOﬁ ACATCIIbHOCTHU YCJIOBCKA

ChopmupoBaHHOCTE YMEHUI BBISBISATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBSA3b W3YYEHHBIX MNOHATHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TIPU OINKUCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX IPEBpAIICHUH; BBISABIATh B3aUMOCBSI3b XUMUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABICHUSIMU JIPYrux
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenne OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIECTB U
XUMUYECKUX SBJICHUM (HaOIIOJeHWEe, W3MEpPEHHUE, SKCIEPUMEHT,

MOJICIMPOBAHNE)

1.4

CdopMupoBaHHOCTh YMEHMM ONPENENATh BAJEHTHOCTh U CTENEHb
OKHCJICHUSI XHMHYECKMX DJIEMEHTOB B COEJUHEHHUAX Pa3JIMYHOTO
coCTaBa, BMJ XHMMHUYECKOH CBsi3u  (KOBaJeHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSAX, TUIl KPUCTAJUINYECKOM
PEeETKH KOHKPETHOIO BEIIeCcTBa (aTOMHasl, MOJIEKYJIsIpHasi, HIOHHaS,

MeTaJUTHYeCKas)

1.5

CdopmupoBaHHOCTb YMEHHI OMpPeNEsATh XapaKkTep Cpeibl B BOJHBIX

pacTBOpax HCOPraHNUICCKUX CO€IUHEHUI




1.6

1.7

ChopMupoBaHHOCTH ~ YMEHHSA  KiIacCU(UUIUPOBATH XHUMHYECKUE
peakuuy 1o pa3IuYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIICCTB, TEIUIOBOMY J(QeKTy peakinuu, H3MCHCHHIO CTCICHEH
OKHCJICHHS ~ JJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJiu3aTopa)

ChopMHUPOBAaHHOCTh YMEHHH COCTABJIATH YPAaBHCHHS peaKIui
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPALIEHHBIE YPAaBHEHUS PEaKLUU
HMOHHOIO0 OOMEHa, YYUThIBas YCJIOBMsSI, IPU KOTOPBIX ITH PEAKIMU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MOATBEP K IAOLIHE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIMBITHBIM IYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BELIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajlaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1
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ChopmupoBaHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH

XUMHYECKON peaklnu OT pa3inuyHbIX (PaKTOpPOB

ChopmupoBaHHOCTE yYMEHUN OOBSCHATH XapakTep CMELIECHUs
XUMHYECKOTr0 PABHOBECHS B 3aBUCMMOCTH OT BHEUTHETO BO3ACHCTBUS

(npunnun Jle Hlatenbe)
OO6m1ast 1 HeOpraHu4vecKass XUMHs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIca I[lepuoandeckoro
3akona /.M. MeHnneneeBa M JI€MOHCTPUPOBATH ero
CHCTEMAaTU3HUPYIOLYI0, OOBSICHUTENBHYIO U  NPOTHOCTHYECKYIO
byHKIIIHN

ChopMupoBaHHOCT ~ YMEHMH  XapaKTepHU30BaThb  3JIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuonos
[Tepuonnueckoi CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
MemnpeneeBa, UCIIONB3YS MOHATHUS «S-, P-, d-3NEKTPOHHBIE OPOUTATHY,
«QHEPreTUYeCcKre YPOBHUY», OOBIACHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAMHEHHUH IO IEPUOJaM U
rpynmnaM Ileprogudeckoil cucteMbl XUMUYECKHX 3neMeHToB J[.1.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (OMUCHIBATh) 0OIIKE
XMMHMYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATH CYLICCTBOBAHUC TeHEeTUYECKOM CBA3U MCKIAY




HCOPraHN4CCKUMU BCIICCTBaAMU C IIOMOIIIBIO ypaBHeHI/If/’I

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTaHABIMBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTAaBY K ONPEICIEHHOMY KJIacCy
(rpymme) coequHeHui (poCThie BEIIeCTBa — METAJUIBI U HEMETAJLIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(i)OTepHBIe TUOAPOKCHUADBI, COJ'H/I)

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO0 CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYNT BEUIECTB W ypPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYECKUX BeIleCTB (yrapHelid ras,
YIJIEKUCIBI ra3, aMMHUak, raméHas HM3BEeCTb, HEralméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPIKIATh CYIIECTBOBAHUE TCHETHUECKOM CBSI3U MEXKY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBKD  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMupoBaHHOCTb ~ YMEHMH  IUIAHMPOBaTb M BBINOJHSATH
XUMHAYECKHH SKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPHUCYTCTBUH KAaTAIN3aTOPa, OMpe/esIeHIE CPeIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO WHIUKATOpa, BIUSHUE Pa3IHMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMM, PEaKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaKIMM Ha cylbdart-, KapOoHAT- U XJIOPUI-
AQHMOHBI, HA KaATHOH aMMOHWSI, PEIICHUE DKCIIEPUMEHTAFHBIX 3a/1a4
o reMaM «MeTasuib» U «HemeTanss») B COOTBETCTBHH C IIPAaBUIIaMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
abopaTOpHBIM  00OPYNOBAaHMEM;  TPEICTABIATh  PE3YyJIbTATHI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOLMX peakUuil U (OpMYJIHPOBaTh BHIBOJIBI HA OCHOBE

OTUX PEC3YJIbTATOB

CchopMupoBaHHOCTb yYMEHUH COOMIOAATH MpaBWiia IO0Jb30BAHUS
XUMHAYECKON TOCY/I0W W JTa0OpaTOPHBIM O0OPYIOBAaHUEM, & TAKXKE
MpaBuJIa OOpAaIEHHS C BEIIECTBAMU B COOTBETCTBUH C UHCTPYKIHUSIMH

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT,  YMEHHUM  XapakTEPU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILLICHHOTO MOJIYYEHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKX¢C C(I)OpMHpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00




06H_II/IX HAay4YHBIX TIpUHOUIIAX W  OKOJOTMYCCKUX HpO6HeMaX

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUS U KU3Hb. PacyéThl

3.1

3.2
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ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISAIONMIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJIM XUMUU B TO3HAHUU
SIBJIGHUW TPUPOAbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOMW JIIsI
pelIeHrs NPAaKTHUYECKUX 3aJa4 U IKOJOTMYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKU aHAJIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, MojJydaeMyr0 U3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUU, ceTh IHTEpHET U Ipyrue)

CpopMHUpPOBAaHHOCT, YMEHHI COONIOAATh MpaBHJia HKOJIOTHYECKU
11eJIeCO00pa3HOr0 MOBEACHHS B OBITY U TPYJOBOH JEATEILHOCTH B
LEJSAX COXPAHECHHUs CBOETO 3J0POBbS U OKPYKAIOMICH MPUPOIHOMN
cpenbl

Oco3HaBaTh OMAcCHOCTh BO3JEWUCTBUS Ha IKUBBIE OPTraHU3MBI
OINpENeNIEHHBIX  BEIIECTB, IMOHMMas cMbica moka3atens [1/1K,
IMOSICHATH Ha ITpUMEpax CII0COOBI YMCHBIICHUSA U NPCAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHH Ha OpraHuv3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIIOJIb30BAaHUEM TOHSATHUSl «MaccoBas JI0JIs BEIIECTBA B PacTBOpE»,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKHX DPEAKIIHSIX, MacChl
BeleCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
TeII0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

1

TeopeTnueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHMyYecKOM XUMHUHU: €€ BOZHUKHOBEHHE, PA3BUTHUE U 3HAYCHHUE B
MIOJIyYEHUU HOBBIX BEUIECTB M MarepuanoB. Teopus CTPOECHUsS] OPraHUYECKHX
coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CtpykrypHble (OpMysibl OpPraHMYeCKHMX BEIHIECTB. [ OMONOTHS, H30MEpHUS.
XuUMHUYEcKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJMHApHbIE U KpaTHbIE
cs3u. [IpencraBienne o KiaccuPUKAIUN OPraHUICCKUX BEIIECTB
Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psia. MeraH U 3TaH —
MPOCTEUIINE MPEICTABUTENN AITKAHOB: (PM3WYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuy 3aMeIlleHUs] U TOPEHHs), HAXOXKIECHHWE B NPUPOAE, IMOJIyYCHHE U

IIPUMCHCHHUEC

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsA. DTWIEH U NPONUIIEH —
MPOCTEHIINE MPEACTABUTENMN AKEHOB: (PU3MYECKHEe U XUMHUYECKUE CBOICTBa
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUd, OKHUCIECHUS U

HOHI/IMepI/I3aHI/II/I), MOJIY4YCHHUEC U IPUMCHCHUC

2.3
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Anxaauensl: OyraaueH-1,3 u merunOyranueH-1,3: cTpoeHHe, BaKHEWIIME
XMUMHYECKHe CBOICTBa (peakuus nonumepusanun). [lonyuyeHrne CHHTETHYECKOTO

KayudyKa U PEe3HHbI

AJKHMHBI: COCTaB M 0COOEHHOCTH CTPOEHHsI, TOMOJIOTHYECKUHN Psijl. ALIETUIIEH —
MPOCTEHIINIA TpPEACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHE, (PHU3UYECKHE H
XUMHYECKHE  CBOMCTBAa  (peakuuu  TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUS,

ruaparanuu, I OpeHI/Iﬂ), NOJIY4YCHHUC U TPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKME€ W XWMHYECKHE CBOMCTBA
(peakuuu TaJOTEHUPOBAHUS W HHUTPOBAHMS), IMONYYCHHE M TPHUMEHEHHUE.
Tonyon: cocraB, cTrpoeHue, PU3NYECKUE U XUMUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJydYE€HUE U TpUMEHEHUe. TOKCHYHOCTb
apeHoB. ['eHeTMyeckas CBA3b MEXKIY YIVIEBOAOPOJAMH, MPUHAMIEKAIUMHU K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHble WCTOYHUKM yriaeBOAOpoAoB. IIpupomHbI ra3 M IOIYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEeKUHI (TepMHUYECKUH, KaTanuTudeckuil), nuposus. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITY. KamMeHHBbIiH

yroJib U IPOAYKTHI €T0 MepepadoTKH
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON M 3TAaHOI: CTPOCHUE,
¢du3nuecKkue W XMMHUYECKHE CBOWCTBA (pEaKlMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IaMHU, TOpPEHHE), MpUMEeHeHHe. BoJopolHbie CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[eficTBHE METaHOJIa U 3TaHOJIA HA OPraHU3M YeJIOBEKa.
MHOroaToMHBIE CIIUPTHI. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (pr3ndeckue
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHbIE CHHPTHI). [leiicTBre HAa opraHusm

yenoBeka. [IpuMeHeHue ririepruHa U STHICHTITUKOIS

@deHo: CTpOEHUE MOJIEKYJbl, (U3MYecKrHe U XUMHYECKHE CBOMCTBA.
Tokcuunocth Genoina. [Ipumenenue dhenomna

Anpaeruipl ¥ KeTOHbI. DopMaIbIeTy, aleTaibAeru/l; CTPOCHHUE, (PU3UIECKUe
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KAaueCTBEHHbIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE
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3.5

OHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KUCIOThL. MypaBbHHAS U YKCYCHAsI
KHCIIOTBI: CTpO€Hue, (pu3nueckue U XMMHUYECKHUe CBOMCTBa (CBOICTBa, oOmiue
JUI Kjacca KHCJOT, peakuus »TepuduKanuu), MOJIyd4eHHe U TPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAs! KUCJIOTHI KaK MPEACTaBUTENHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JeiicTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas ponib

KUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA YriIeBOI0B (MOHO-, JU- M MOJIMCAXAPHUIbI).
I'moko3a — mpocTedmuii MOHOCaXapHua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIH,
¢u3nyeckue M XHUMHUYECKHE CBOICTBa (B3aMMOJEHCTBHE C THIPOKCHAOM
meau(Il), oxucnenme ammuayHbIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJIEHHE, OpOKEHUE TIIIOKO3bI), HAX0XKJIEHUE B IPUPOJIE, TPUMEHEHHE,
6uosornyeckas posib. Porocunte3. PpykTO3a Kak M30Mep IoKo3bl. Kpaxman
U LEJUII0J103a KaK MpUpoaHble oaumepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusnueckue W XUMHUYECKHE CBOMCTBAa Kpaxmamia (THUAPOJIW3, KadeCTBEHHas

peaKIus C HOJIOM)

A3oTcoepikaliie OpraHn4eckie CoeIMHEeHNs




4.1

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHudyeckne coenuHeHus. Pusnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIIOT (Ha MpuUMeEpe IJIMIMHA). buosornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpPOAHBIE BBICOKOMOJIEKYJSpHblE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHUYECKHE CBOICTBa OENKOB:

TUAPOJU3, ACHATypalusl, KAYeCTBEHHbIC peakluy Ha OeIKu
BricokoMoneKysipHbIE COSAMHEHMUS

OcHOBHbIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEpPU3AIUHU,  CPEAHSS

MOJICKYJIsIpHasd Macca. OcHOBHBIC MCTOABbI CHUHTC3a BBICOKOMOJICKYIISIPHBIX

COG,Z[I/IHeHI/Iﬁ — IMOJIMMEPpHU3alnA U IIOJIUKOHACHCA U

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOABI H3YYCHUS BCHICCTB HU HUX npeBpameHHﬁ:
O3HAaKOMJICHUE C 06pa3uaMH NpupoOAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HOJ'Iy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1.1

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTuyeckue ypoBHH, IOJypOBHU. ATOMHBIC OpOUTAIH, §-, P-, d-2TIEMEHTBHI.
OcobeHHOCTH pacIpeiesieHUst JIEKTPOHOB TI0 OPOUTAISIM B aTOMAaX 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpalLHs aTOMOB

1.2

Ilepnonnueckuil 3akoH u lleprognyeckas cucTeMa XMMHYECKHX DJIEMEHTOB
J.N. MenneneeBa. CBsi3b NepuoIudeCcKOro 3akona u [lepuoanueckoi cuctemsl
XUMH4ecKux daeMeHToB [[. M. MeHeneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMMUYECKHUX D3JIEMEHTOB H
o0pa3yeMbIX UMM IPOCTBIX M CIIOXHBIX BEIIECTB IO TPyNIaM U MEPUOaM.

3HadeHUe NEepruoaANYCCKOro 3aKOHA B Pa3BUTHU HAYKU

1.3

1.4

1.5

CTtpoeHue BemecTBa. XHUMHYECKas CBA3b. BUIbl XUMHUYECKOW CBS3HU
(koBazieHTHasi HEMOJSpHAs W TOJSpHas, MOHHAs, MeTrauinueckas). Honsr:
KaTUOHBl M aHHOHBI. MexXaHu3Mbl 00pa30BaHUS KOBAJCHTHONW XUMHYECKON

cBsA3M (OOMEHHBIN U TOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b
BanentHOCTh. DnekTpooTpuiaTeabHOCTh. CTENEeHb OKUCICHUS

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH IMOCTOSIHCTBA

cocTaBa BellecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMYECKOW pewmeérku. lloHsatue o aucnepcHsIX
cucreMax. VcTHHHBIE M KOJUIOUIHBIE pacTBOpBL. MaccoBas 1011 BelecTBa B

pacTtBope

1.6

Krnaccudukanus HEOPTaHUYECKUX COEIMHEHU. Howmenxkinarypa

HCOPTraHNYCCKUX BEIICCTB

1.7

1.8

1.9

1.10

Xumudeckass — peakmusa.  Krnaccupukamuss — XUMHYECKMX — PEaknuid B
HEOPraHWYECKOW M OPTraHUYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MacChl BEIICCTB,

3aKOH COXpaHCHUA U NPCBpAlICHUS SHCPIrUU IIPpU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

OOpatumblie peakuuu. XuUMHUecKoe paBHoBecue. DaKTOphI, BIUAIOIIME Ha

COCTOsIHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle Ilarense

OnekrponmTryeckas auccoruanus. CuibHble W cradbie AnmekTponuTsl. Cpena
BOJHBIX PACTBOPOB BCUICCTB: KHCIIAs, HeﬁTpaanaﬂ, rejao4Has. PeaKHI/II/I

HOHHOTO OOMeEHa

1.11

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKuu

2.1

Heopranunueckas Xxumus

Hewmertannsl. [Tonoxxenue nHemeramioB B [lepuoanyeckoil cucteMe XUMHUYECKUX
sanemenToB J[.M. MenneneeBa u 0coOEHHOCTH cTpoeHUsi aToMOB. Dusnueckue
CBOICTBa HEMETAJUIOB. AJUIOTPONMS HEMETAUIOB (HAa IMpUMEpPEe KHUCIOpOaa,

cepsl, pocdopa u yrirepoa)
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2.3

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETA/UIOB (TajOreHOB, CEphbl, a30Ta,
docdhopa, yraepoga W KpPEeMHHs) M HUX  COCIMHEHMH  (OKCHIOB,
KHCIIOPOJICOACPKAIINX KHUCIOT, BOAOPOAHBIX coenuHeHuil). Ilpumenenue

BaKHEUIIIMX HEMETAIJIOB U UX COCAUHEHUI

Mertannel. [lonoxxenne metaiuioB B Ilepuoanyeckoil cucreMe XMMHUYECKHUX
sanemenToB JI.M1. MenneneeBa. OCOO€HHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aTomMoB MeTasuioB. O01re puznueckue cBoMcTBa MeTaIIOB. CIUTaBbl METAILIOB.

aﬂeKTpOXI/IMI/I‘ICCKI/Iﬁ paa HaHpH)KCHI/II\/’I MCTAJlJII0B
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2.5

XUMHYECKHUE CBOMCTBA BAXKHEWININX METAIOB (HATPUM, KaJWid, KalbIUMH,
MarHuii, allOMHHHUNA, IIUHK, XpOM, XKEJIe30, Mellb) U UX coenuHeHui. OOmue
CrocoObl OMy4YeHUsI MeTaluIoB. [IpruMeHeHre MeTallioB B OBITY U TEXHHUKE

I'enernueckas CBA3b HEOPraHUYECKHUX BEILIECTB, IPUHAIICKALINUX K PA3TUYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B 0OECHEUEHHUU HKOJIOTMUYECKOM, SHEPreTUYeCKOW W TMHUIICBOU
0€30MMacHOCTH, pa3BUTHH MEIUIUHEL. [[OHATHE 0 HAYYHBIX METOJaX MMO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

HpeIICTaBJIeHI/ISI 00 O6H_II/IX HAayY4YHBIX IIPUHOUIIAX MTPOMBIIIJICHHOI'O IMOJTYYCHUA
BaKHEHIITNX BC€IICCTB. YenoBek B MHPE BCIIECCTB U MAaTCPHAJIOB!: Ba)KHEHIIIHE
CTPOUTECIIBHBIC MaTCpHajibl, KOHCTPYKIIMOHHBIC MaT€puajbl, KPpaCcKHu, CTCKIIO,
KEepaMuKa, MaTCpualibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHbIE y00peHUs

33

XumMus u 3A0OPOBLEC HYCJIOBCKA: IIpaBuJia HCIOJB30BaAHHA JICKAPCTBCHHBIX
npemnaparoB, IIpaBujia 0€30I1acCHOI0 MCIIOJb30BaHUS ImperaparoB OBITOBOM

XHUMHU B HOBCCI[HCBHOI\/'I KHN3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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